2,5-Anhydro-D-mannitol increases hepatocyte sodium: transduction of a hepatic hunger stimulus?
To test the hypothesis that decreased hepatocyte ATP is transduced into a hepatic neuronal signal via a change in sodium pump activity, we examined the effect of 2,5-anhydro-D-mannitol (2,5-AM), which stimulates feeding behavior in rats, on intracellular sodium levels using 23Na nuclear magnetic resonance (NMR) spectroscopy. Isolated hepatocytes suspended in agarose beads were superfused with either 2.5 mM 2,5-AM or fructose in the presence of the paramagnetic shift reagent, thulium(III)(1,4,7,10-tetraazacyclododecane-1,4,7,10-tetra(methylenephosphonate)). Superfusion with 2,5-AM decreased hepatocyte ATP and increased intracellular sodium levels compared with superfusion with either fructose or shift reagent alone starting within 15 min of exposure, reaching a maximum level of 120% of baseline by 30 min and declining gradually thereafter over the next 90 min. Superfusion with fructose, which also decreased hepatocyte ATP but by less than half the amount seen with 2,5-AM, had no significant effect on cellular sodium levels. The results support the hypothesis that changes in sodium pump activity could participate in transducing a hunger stimulus associated with hepatocyte energy status into a signal for hunger.